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In a recently concluded Medicare demon-
stration, Community Nursing Organizations
(CNOs) received capitated payment to pro-
vide a subset of Medicare services through a
nursing case management delivery system.
Demonstration participation was volun-
tary, both for CNOs and recruited benefi-
ciaries, raising several challenging issues
associated with selection. We investigate
provider and beneficiary selection, as well
as Medicare costs, using multiple evalua-
tion methodologies. We find that CNO
enrollment is associated with increased
payment by Medicare for CNO-covered ser-
vices. Results showing CNO enrollees to be
more costly to Medicare for non-CNO ser-
vices are consistent with cost shifting, but
could also be accounted for by biased
provider selection into the demonstration.

INTRODUCTION

Many Medicare demonstrations have
the following structure: a solicitation is
issued for organizations to provide or
assume risk for care to beneficiaries.
Organizations voluntarily apply for partici-
pation and CMS selects, based on the mer-
its of application, final participating organi-
zations. Interested beneficiaries then vol-
untarily seek out the participating providers
or plans, sometimes after receiving mar-
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keting material from those providers or
plans, e.g., CNO demonstration, preferred
provider organization demonstration
(Federal Register, 2002), home health
prospective payment demonstration (Federal
Register, 1999), and Program of All-
Inclusive Care for the Elderly (PACE)
(Public Law 105-33, section 4801). In
demonstrations with randomized designs,
these interested beneficiaries are then ran-
domly assigned to treatment and control
groups.

Evaluations of demonstrations with vol-
untary participation on the part of
providers and beneficiaries face two
sources of bias due to selection: the famil-
iar selection effect due to voluntary partic-
ipation of beneficiaries and the less consid-
ered selection effect due to voluntary par-
ticipation of providers. To thoroughly
study these issues of selection, it is not suf-
ficient to compare measures of the treat-
ment and control groups as both groups
were formed after providers and beneficia-
ries self-selected. One needs also to con-
sider a third comparison group, composed
of beneficiaries with no contact with the
participating organizations. Note that this
comparison group differs from the control
group because the control group consists
of beneficiaries who did have contact with
the organizations. In fact, they may know
about the demonstration precisely because
they frequent the participating providers
and/or received their marketing material.

In recent years, the primary focus of
demonstrations has been to test models for
evidence of cost control, with the principal
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cost management tool being capitation. In
some cases, the participating organizations
are only at risk under capitation for a sub-
set of Medicare benefits. We call the latter
arrangement partial capitation; it is also
known as a carve-out. The financial incen-
tive for organizations paid under partial
capitation is to minimize utilization covered
under the capitated payment. There is no
incentive for the organizations to minimize
utilization of services that are not covered
under partial capitation (i.e., those for
which another entity, perhaps traditional
Medicare, is at risk). Therefore, consider-
ing these financial incentives alone, one
might hypothesize that partially capitated
models of care would be associated with
shifts in utilization and costs from the ser-
vices under capitation to those that are not.
However, as this article will show, poten-
tially biased selection of providers into the
demonstration must be accounted for
before a conclusion of cost shifting can be
supported.

The Medicare CNO demonstration
(1994-2001) was an example of a voluntary;,
partially capitated demonstration. This demon-
stration tested an innovative approach to
the provision of community nursing and
ambulatory care services for Medicare
beneficiaries. Structured around the two
fundamental concepts of nurse case man-
agement and capitated payment, CNOs
attempted to promote the timely and appro-
priate use of community health services
and to reduce the use of costly acute care
services. Early experience in the demon-
stration suggested that CNO participation
might reduce utilization and cost and
improve outcomes for Medicare beneficia-
ries (Ethridge, 1997; Lamb and Zazworsky,
1997; Schraeder and Britt, 1997; Storfjell,
Mitchell, and Daly, 1997). Evidence sup-
porting these claims, however, was anec-
dotal and not quantitative (Burtt, 1998).

Our quantitative evaluation of the CNO
demonstration focused principally on the
implications of the CNO treatment model
for cost to the Medicare Program. Speci-
fically, our analyses compared the costs to
Medicare of services utilized by those
treated under the CNO model (CNO treat-
ment group) to those generated by a ran-
domized control group and a population
reference group (the latter consisting of
beneficiaries with no known contact with a
CNO). Our main finding is that Medicare
spending was higher for members of the
CNO treatment group as compared with
both the control group and to the popula-
tion reference group. In particular, expen-
ditures for CNO-covered services! were
higher for the treatment group as com-
pared with the control or population refer-
ence groups. Comparison of the CNO
treatment group to the population refer-
ence group suggested that CNO participa-
tion also induced higher utilization of non-
CNO services at some sites.

Our results, while most pertinent to the
cost implications of nurse-managed care,
have broader relevance. In addition to a
demonstration of the CNO service delivery
model, the CNO demonstration was one of
partial capitation because CNOs received a
fixed payment per member?2 for a subset of
services normally covered by traditional
fee-for-service (FFS) Medicare. Thus, our
results bear on a significant issue associated
with evaluation of a partial capitation model:
how does one interpret evidence of cost
shifting (Anderson and Weller, 1999; Glass
and Sappington, 1999)? As will be explored,
only by analyzing results from a treatment,
1 CNO-covered services include home health care, outpatient

physical therapy, durable medical equipment, prosthetics/
orthotics, and supplies.

2 CNO capitated payment was case-mix adjusted based on age,
sex, and number of Medicare home health visits in the prior 6
months. Additional activity of daily living (ADL)-based adjust-
ment was made at some sites. Enrollee’s case mix was
reassessed semi-annually.
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control, and population reference group can
cost shifting be unambiguously differentiated
from biased selection of providers into the
demonstration.

The remainder of this article is orga-
nized as follows. The next section provides
background on the origins and history of
the demonstration and evaluation, details
about the selection and operation of the
CNO sites, the services they provided, and
beneficiary eligibility and enroliment in the
CNOs. The evaluation design and data are
then described, including a discussion of
the original randomized design, departure
from that design, and supplementation of
the analysis with a population reference
group. Next we provide analysis of expen-
ditures based on the randomized design.
Following that is an analysis of expenditure
based on a risk-adjusted treatment-to-popu-
lation comparison. The article concludes
with a policy discussion in which some
additional findings from the study are sum-
marized.

BACKGROUND

History of the Demonstration and
Evaluation

The impetus for developing the CNO
model stemmed from limitations in tradi-
tional FFS Medicare. Parts A and B of
Medicare reimburse only care that is
ordered by a physician and supplied by
certain providers under certain specified
conditions. Medicare generally has no pro-
vision for reimbursing preventive care,
health promotion, or care not authorized
by a physician-services that might lead to
lower medical costs and improved health
outcomes for Medicare beneficiaries.
Since 1985, Medicare health maintenance
organizations (HMOs) have aimed to
address these limitations by providing a
broader and more flexible array of ser-

vices, in return for a fixed monthly pay-
ment for each subscriber. However, many
Medicare beneficiaries are reluctant to join
HMOs, because they typically restrict
members’ choice of providers.

The CNO concept thus provided an
alternative to both traditional FFS
Medicare and Medicare HMOs. Like
HMOs, CNOs were funded by flat monthly
Medicare payments for each enrolled
member and could exercise substantial dis-
cretion in organizing care in the most effi-
cient and productive way. Because only a
limited range of services were covered by
the capitation payment, beneficiaries were
still able to choose their providers, notably
physicians, hospitals, and other facilities in
the same manner as all other traditional
FFS Medicare beneficiaries. However,
CNO nurses were to coordinate the provi-
sion of health care services for each
enrollee with a focus on prevention and dis-
ease management, thus attempting to
avoid higher future health care costs
(Storfjell, Mitchell, and Daly, 1997;
Schraeder and Britt, 1997; Ethridge, 1997).

In order to explore the impact of the
CNO model of care delivery on utilization,
cost to Medicare, and outcomes, the CNO
demonstration was mandated by the
Omnibus Budget Reconciliation Act
(OBRA) of 1987. To carry out this demon-
stration, CMS entered into cooperative
agreements in 1993 with the following four
eligible organizations to serve as demon-
stration providers: (1) Carondelet Health
Care (Tucson, AZ), (2) Carle Clinic
(Urbana, IL), (3) Living at Home/Block
Nurse Program (Minneapolis, MN), and
(4) Visiting Nurse Service (New York,
NY). Originally, the demonstration was to
last 3 years, 1994-1996, inclusive. In 1996,
CMS extended the CNO demonstration an
additional year. The Balanced Budget Act
of 1997 subsequently granted a further 2-
year extension.  Most recently, the
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Balanced Budget Refinement Act of 1999
granted an additional 2-year extension,
authorizing the sites to continue operating
until December 31, 2001. This final 2-year
period (2000 and 2001) is not covered in
this article.

Early reports from nurses at the CNO
demonstration sites suggested that the
CNO model might result in lower hospital
and home health utilization, cost savings,
and improved health care outcomes for
participants (Ethridge, 1997; Lamb and
Zazworsky, 1997; Schraeder and Britt,
1997). However, CNO nurses and admin-
istrators cautioned that these benefits
might be evident only after long-term CNO
participation (Storfjell, Mitchell, and Daly,
1997). Most claims of cost savings and
improved outcomes made in the early
years of the demonstration were anecdotal
and not based on quantitative analysis
(Burtt, 1998). The quantitative analyses
reported in the literature on the utilization
and cost implications of nurse case man-
agement of care for the elderly are contra-
dictory and, taken as a whole, inconclusive
(Gagnon et al., 1999). This lack of con-
sensus suggests that benefits of nursing
case management are not obvious or guar-
anteed and may depend on precisely how
the intervention is implemented and what
incentives exist for the organizations con-
tracted to provide case management.

When the CNO demonstration began,
CMS also funded the first of what would be
two quantitative evaluations. The first eval-
uation covered the period January 1994-
July 1997, was conducted by several of the
authors, and was based on randomized
assignment of applicants to either CNO
participation or traditional Medicare. The
study found only small and generally
insignificant differences in functional sta-
tus between treatment and control groups
at 15, 27, and 39 months after randomiza-
tion. Total Medicare expenditures were

found to be significantly higher among
treatment group beneficiaries than among
those assigned to the control group. This
result held regardless of whether the treat-
ment group was defined as all beneficiaries
randomly assigned to treatment—the
intent-to-treat model—(Hollis and Campbell,
1999) or was defined as beneficiaries
assigned to treatment and actually enrolled
ina CNO.

Age-adjusted mortality rates computed
during this first evaluation were lower for
CNO applicants than for eligible non-appli-
cants residing in the same localities.
These mortality results were in close
agreement with those of studies of
Medicare risk HMOs carried out during
the 1980s and 1990s (Brown et al., 1993)
and suggested favorable selection into the
CNOs (Abt Associates Inc., 1998; 2000).
However, in a subsequent evaluation, we
learned that selection into the CNOs was
not favorable.

The Medicare, Medicaid, and State
Children’s Health Insurance Program
(SCHIP) Benefits Improvement and
Protection Act (BIPA) of 2000 directed the
Secretary of Health and Human Services to
investigate whether results from the CNO
demonstration might change in the long
run, because gains from the preventive
efforts of the CNOs might take time to mate-
rialize. At the same time, BIPA reduced the
inflation-adjusted capitation rates to be paid
to the sites (15 percent in New York and 10
percent at the other sites) and called for a
second evaluation. Results from this second
evaluation, covering the period 1994-1999
were published (Abt Associates Inc. 2001)
and are the topic of this article.

CNO Sites
Through a competitive selection process,

CMS chose four diverse sites to set up
CNOs for the demonstration. Each site had
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considerable freedom in how it chose to
organize itself. As long as the mandatory
services were provided and the basic
OBRA guidelines were followed, sites could
individually determine the most efficient
and productive ways to serve their mem-
bers.

Each CNO site was unique in the char-
acteristics of its operating organization, the
population it served, or the health provider
market in which it operated: The Carle
Clinic CNO (Carle) was operated by a for-
profit, private physician group in rural
Illinois and served a population relatively
unfamiliar with managed care; the
Carondelet Health Care CNO (Carondelet)
was run by a Catholic, non-profit corpora-
tion in southern Arizona and served a pop-
ulation with a relatively high degree of sea-
sonal migration; the Living at Home/
Block Nurse Program CNO (LAH/BNP)
was a community-based initiative in
Minnesota with a contractual relationship
with HealthSpan, the largest Medicare-cer-
tified home care agency in the State and an
experienced player in the robust managed
care market in Minnesota; the Visiting
Nurse Service of New York CNO (VNSNY)
was operated by the largest non-profit
Medicare-certified home health care
agency in the Nation and served enrollees
who tended to be older, sicker, more in
need of psychological services, and more
resistant to managed care than enrollees at
other sites.

Covered Services, Eligibility, and
Enrollment

OBRA 1987 required that certain ser-
vices be provided as part of the CNO ser-
vice package: home health care, outpatient
physical therapy, durable medical equip-
ment, prosthetics/orthotics, and supplies.
Non-CNO services, or those the CNOs
were not obligated to provide and were

covered by traditional Medicare were inpa-
tient hospitalization (short and long stay),
hospital outpatient services, skilled nurs-
ing facility stays, hospice, physician office
visits, and other Part B services (e.g., lab,
ancillary).

With a few exceptions3 all Medicare ben-
eficiaries residing in catchment areas close
to the CNOs, entitled to Part A benefits,
and enrolled in Part B were eligible to
enroll in a CNO. Each CNO site was
required to hold at least one open enroll-
ment period during the demonstration and
to accept any eligible beneficiary who
applied for membership. Initially, those
accepted into the demonstration were ran-
domly assigned to treatment and control
groups for the evaluation. In later phases
of the demonstration, direct enroliment
into the treatment group and switching
from control to treatment group became
possible.

Each site developed its own strategy for
marketing and recruitment of eligible ben-
eficiaries. All sites relied on physician
referrals, direct mail, and word of mouth.
Some sites also used brochures, fliers,
group presentations, television and news-
paper advertising, and telemarketing
efforts. The number of participants by site
and treatment/control status is summa-
rized in Table 1.

EVALUATION DESIGN AND DATA
Randomized Design

In order to develop the most precise esti-
mates possible of the impacts of the CNO
intervention, the demonstration was origi-
nally structured as a social experiment in
which individuals were randomized to
either CNO participation (the treatment
group) or to continue to receive their

3 Beneficiaries entitled to Medicare via end stage renal disease
(ESRD) or receiving the hospice benefit or enrolled in a
Medicare risk HMO were not eligible to enroll in a CNO.
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Table 1
Number and Percentage of Treatment and Control Group Participants, by Site: 1994-1999

Treatment Group Control Group
Site Number Percent Number Percent
Carlet 3,191 76 1,000 24
Carondelet? 3,691 74 1,322 26
LAH/BNP3 2,196 72 868 28
VNSNY4 1,988 7 594 23
Total 11,066 75 3,784 25

1 Operated by a for-profit, private physician group in rural lllinois and served a population with relatively unfamiliar with managed care.
2 Run by a Catholic, non-profit corporation in southern Arizona and served a population with a relatively high degree of seasonal migration.
3 The Living at Home/Block Nurse Program was a community-based initiative in Minnesota.

4The Visiting Nurse Service of New York was operated by the largest non-profit Medicare-certified home health agency in the Nation and served
enrollees who were older, sicker, in need of psychological services, and more resistant to managed care.

SOURCE: Abt Associates Inc.: Data from the 1999 Community Nursing Organization Evaluation Analytic Files.

traditional Medicare benefits (the control Departures from Randomized Design
group). However, given that participation

in the CNO was voluntary, the decision to Though the original evaluation design
apply was likely to be influenced by hard- was based on random assignment of indi-

to-measure factors that also influence viduals to treatment (CNO participation)
health outcomes and cost. The subset of and control (traditional Medicare only)
the Medicare population that wished to groups, the actual implementation of the
participate in the CNO was likely to differ demonstration deviated from this design.
from those who had no interest in joining In several instances, beneficiaries who
the CNO. Thus, the only way to create a were randomly assigned to the control
valid comparison strategy was to do so group were provided services intended for

after the decision to participate in the eval- the treatment group. In addition, during
uation had been made so that only those certain periods of the demonstration, no
who wished to participate could be com- beneficiaries were assigned to the control
pared. Applicants were randomly assigned group.

to treatment or control status after the Starting October 1, 1995, all new appli-

decision to apply had been made, a consent cants were assigned to the treatment
statement had been signed, and collection group, because, according to the original
of baseline data had occurred. schedule, no followup assessments allow-
To accommodate the program’s need to ing comparisons between treatments and
build up enrollment quickly, two applicants controls would have been performed on
were assigned to the treatment group for applicants randomized after that date.4 In
every applicant assigned to the control early 1996, CMS modified the original con-
group. The fact that the control group was tract allowing the evaluation to continue for
smaller than the treatment group reduced another year. At that time, it was decided
the statistical power of the evaluation, that the pool of control group members
increasing the size of the minimum impact e eration was oricinall
that could be detected reliably. e ginally scheduled to end on December 31,
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was already sufficiently large and that ran-
domizing a small number of new controls
would contribute little to the analysis.
Throughout 1996, all applicants were
assigned to the treatment group. However,
when the demonstration was again extend-
ed for 2 more years, the randomization of
new applicants to both treatment and con-
trol groups in a 2:1 ratio was resumed.
Overall, the hiatus in randomization to
the control group lasted from October
1995-December 1996. This period is
referred to as Wave 2 of the evaluation,
with the initial phase with intact random-
ization labeled Wave 1. When it had been
decided to continue the demonstration for
2 additional years, randomization in a 2:1
ratio was resumed from January 1, 1997,
until October 2, 1997 (Wave 3). After
October 3, 1997, sites again were allowed
to enroll applicants without randomization
and members of the control group were
permitted to switch to the treatment group
(Wave 4). By the end of 1999, approximately
18 percent of applicants (697 out of 3,784)
originally assigned to the control group
had enrolled in the CNO and received the
same services as those in the treatment

group.
Population Reference Group

Due to these breakdowns in the experi-
mental design, estimates computed using
data from Wave 2 (when nobody was ran-
domized to the control group) and Wave 4
(when nobody was randomized to the
treatment group and control group mem-
bers were allowed to switch to the treat-
ment group), would suffer from bias due to
self-selection. Moreover, no estimates of
controls can be made during these two
waves because no beneficiaries were
assigned to the control group. Hence, the
need arose for the construction of a popu-
lation reference group to serve as a com-

parison group in lieu of a randomized con-
trol group. In this article, we present
results comparing Medicare expenditures
for the treatment group to that of the con-
trol group and a population reference
group.

The population reference group consist-
ed of all eligible Medicare beneficiaries
who lived in a CNO catchment area. The
Medicare population differed in several
respects from demonstration participants:
the former tended to be younger because
the non-elderly disabled were less likely to
participate in the demonstration; they tend-
ed to have lower spending and utilization,
due in part to the fact that more members
of the population reference group had zero
Medicare claims; and they were more like-
ly to be non-white and female. Because of
these differences, comparison of the aver-
age Medicare payment for CNO treatment
group members to that of the population
reference group would suffer from selec-
tion bias. Therefore, we applied several
statistical techniques to reduce the effects
of bias on estimates, including a risk-
adjusted difference-in-difference approach
within a two-step switching model.

Analytic File

Our analytic file consisted of data on
11,066 CNO applicants who were random-
ized to the treatment group, 3,784 who
were randomized to the control group
(Table 1), and 239,382 person-year records
representing the population reference
group.> The file was constructed using
data from three sources: (1) Medicare
Enrollment and Claims Files from CMS,
(2) CNO enrollment and payment files
maintained by CMS, and (3) Hierarchical

5 The distribution of population reference group person-years
across sites was nearly uniform. The distribution of treat-
ment/control person-years across sites was approximately 33
percent for Carle and Carondelet each, and 17 percent for
LAH/BNP and VNSNY each.
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Coexisting Conditions (HCC) files con-
structed by Fu Associates. Medicare
enrollment and claims files (specifically the
Medicare Enrollment Database and the
National Claims History Database) provid-
ed beneficiary demographics and entitle-
ment data, beneficiary enrollment dates,
beneficiary and provider identifiers, ser-
vice dates and units, service types and loca-
tions, charges and reimbursements, and
diagnosis and procedure codes. We
obtained service and payment data from
the inpatient, skilled nursing facility, outpa-
tient, home health agency, hospice, and
physician/supplier claims files. Claims
records were collected from 1993 to 1999
for all demonstration participants and the
population-based reference group.

The CNO enrollment and payment files
were maintained by CMS to determine
CNO eligibility. These files contained cap-
itation rates, group cell categories to which
enrollees were assigned, and correspond-
ing assessment dates. The enrollment files
allowed CMS to keep accurate eligibility
records, and were necessary for CMS to
determine capitation payments for the
CNOs each month.

Because of potential differences in aver-
age health status between the treatment
group and the population reference group,
an HCC-based risk-adjustment technique
was used to separate the potential demon-
stration effect from these background dif-
ferences. HCCs are groups based on
International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-
9-CM) (Centers for Disease Control and
Prevention, 2004) diagnoses that are pre-
dictive of future utilization of health care
(Ellis et al., 1996). HCC scores for both
demonstration participants and the popula-
tion-based reference group were calculated
by Fu Associates, under a direct contract
with CMS, and made available to the pro-
ject team.

ANALYSIS OF RANDOMIZED
BENEFICIARIES

Analytic Approach

We defined the treatment group as all indi-
viduals randomized to CNO enrollment,
even if they later disenrolled from the CNO.
In so doing, we followed the principle of
intent-to-treat under which study subjects
are analyzed according to their initial treat-
ment/control assignment regardless of
compliance or non-compliance with the
experimental intervention (Hollis and
Campbell, 1999). Under intent-to-treat, the
difference in mean monthly expenditures
for the treatment and control groups does
not estimate the expected saving to
Medicare of a month spent in the CNO, but
rather the expected saving (positive or nega-
tive) associated with the CNO averaged over
months in which those assigned to the treat-
ment group could have been in the CNO.
This measure of CNO effect is appropriate
for evaluation of a demonstration interven-
tion that might be implemented by the
Medicare Program as a voluntary option for
the beneficiary. If a CNO program were to
become part of the Medicare benefit, then it
is highly unlikely that beneficiaries would be
compelled to remain in the CNO, once they
had joined. Rather, beneficiaries would be
permitted to leave the program and some
would do so, just as they did in the demon-
stration. The treatment/control difference
thus answers the question: “For beneficia-
ries likely to enroll in a CNO program, what
is the average monthly saving to Medicare
of giving them the option to do s0?76
Cumulative expenditures per person/per
month were computed for both groups by
month of enrollment. All dollar amounts
were expressed in 1999 dollars using the
Consumer Price Index for discounting.

6 Note also that, by definition, there is no attrition under the
intent-to-treat approach.
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Table 2
Medicare Expenditure Per Person/Per Month, 72 Months After Random Assignment, by Site: 1994-1999

All Services Carlel Carondelet? LAH/BNP3 VNSNY4
Treatment **$357 $479 **$416 **$830
Control **311 455 **364 **765
CNO-Covered Services

Treatment 83 103 84 156
Control 36 59 30 101
Non-CNO Services

Treatment 274 376 332 674
Control 275 396 334 664
Inpatient Hospitalization

Treatment 129 161 181 355
Control 134 165 187 337
Emergency Room

Treatment 1.07 1.01 1.06 1.77
Control 0.92 0.97 0.98 1.4
Physician Office Visits

Treatment 14 25 14 37
Control 14 26 14 38

** Denotes treatment-control differences significant at p<0.05.

1 Operated by a for-profit, private physician group in rural lllinois and served a population with relatively unfamiliar with managed care.
2 Run by a Catholic, non-profit corporation in southern Arizona and served a population with a relatively high degree of seasonal migration.
3The Living at Home/Block Nurse Program was a community-based initiative in Minnesota.

4The Visiting Nurse Service of New York was operated by the largest non-profit Medicare-certified home health agency in the Nation and served
enrollees who were older, sicker, in need of psychological services, and more resistant to managed care.

NOTES: All figures are in 1999 dollars. Means describe beneficiaries randomized between January 1994 and September 1995, and between January

1997 and October 1997. CNO is Community Nursing Organization.

SOURCE: Abt Associates Inc.: Data from the 1999 Community Nursing Organization Evaluation Analytic Files.

Results

Over the first 72 months of operation of
the demonstration, total monthly expendi-
tures per person for all services were high-
er for the treatment group in all four sites
(Table 2). The relative difference in total
expenditures per month between the treat-
ment and control groups varied from 5 per-
cent at Carondelet, to more than 14 per-
cent at Carle and LAH/BNP. Mean expen-
ditures for CNO-covered services were
greater for treatments than for controls at
every site by amounts ranging from $44 to
$55 per person/per month. These amounts
represented relative differences of between
54 and 180 percent. Expenditures for non-
CNO services were comparable for treat-
ment and control groups at Carle and

LAH/BNP, $20 per person/per month
lower for treatments than controls at the
Carondelet site, and $10 per person/per
month higher at VNSNY.

By construction, the results of Table 2
more heavily weight the early experience
of program participants. Because CNO
effects may have appeared gradually over
time among enrollees and because the
number of months 1 and 2 observations
will invariably exceed the number of later
(e.g., month 35 or 36) observations, the
estimation of CNO treatment group expen-
ditures may understate true CNO effects.
Also, treatment/control differences may
be depressed by the inclusion of early
years of CNO operation when program
staff had not yet learned how best to pro-
vide services to a diverse clientele. It is
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reasonable to expect that a number of
lessons would be learned during the initial
phase of operation that would result in bet-
ter identification of beneficiary needs and
improved service delivery in later years.

To address these issues, expenditures
per person/per month were recomputed
after deleting all data for the first 6 months
after randomization for all beneficiaries
and after deleting data for 1994, the first
year of CNO operation. If startup effects
on either beneficiaries or the CNOs them-
selves were of substantial magnitude, then
treatment/control differences computed
on this pared-down sample would be a
more accurate estimate of long-term CNO
effects. These deletions, however, had
almost no effect on mean Medicare expen-
ditures per person/per month (results not
shown). Mean expenditures for the treat-
ment group exceeded that for the control
group in every site, by amounts ranging
from 7 to 15 percent—nearly identical to
the relative difference between treatments
and controls shown in Table 2.

Medicare expenditures per person/per
month for hospital inpatient care, emer-
gency room care, and physician office vis-
its are also shown in Table 2. Mean month-
ly expenditures for inpatient care were sim-
ilar for the treatment and control groups,
ranging from 4 percent less for the treat-
ment group at the Carle site, to 5 percent
more for the treatment group at VNSNY.
Expenditures for emergency room visits
were slightly higher for treatment group
members at all sites, relative to control
group members. Expenditures for physi-
cian office visits were similar for treatment
and control groups at all sites.

Discussion
The treatment/control differences pre-

sented are biased toward zero due to the
previously described contamination of the

control group (namely, some controls
received treatment during the demonstra-
tion). Despite this bias, the results indicate
that per person/per month expenditures
for CNO-covered services were higher for
treatments than controls at all sites. In
principle, these differences in expenditure
for CNO-covered services could have been
eliminated by reducing the CNO capitated
payment rate. However, doing so might
have increased incentive to shift utilization
and cost to non-CNO services. Differences
in per person/per month expenditures for
non-CNO services were less consistent
across sites and no clear conclusion about
cost shifting under the implemented pay-
ment rates can be drawn.

TREATMENT-TO-POPULATION
COMPARISON

Analytic Approach

This section describes our quasi-experi-
mental approach in which we constructed
a comparison group based on the tradition-
al FFS Medicare population in the CNOs’
catchment areas. As discussed, CNO
applicants differed from the population in
the CNO catchment areas in age/disabili-
ty, race, sex, health care services utiliza-
tion, and spending. A straight comparison
of means would confound any treatment
effect with these observable (as well as any
unobservable) differences and would pro-
vide a biased estimate of the effect of CNO
participation on our spending measures.
Thus, adjustment techniques that account
for observable and unobservable differ-
ences between the treatment group and
the population reference group were nec-
essary.

Our risk-adjustment approach was based
on a risk score, defined as the current year
value of the quantity under analysis (e.g.,
this year’s total expenditure, CNO-covered
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expenditure, etc.) as predicted by demo-
graphic characteristics, last year’s expendi-
tures and diagnoses from Medicare inpa-
tient, outpatient, and physician claims.
The overarching strategy for risk adjust-
ment was to predict expenditures with a
very rich model separately and then use
the predicted value from this first model as
a single risk score variable in the regres-
sion models that tested the treatment
effect (Needleman et al., 2001). In other
words, the treatment effect models investi-
gated to what degree CNO participation
could explain the deviation of the actually
observed expenditures from the estimated
expenditures, which were predicted on the
basis of beneficiary characteristics. We
estimated a very comprehensive model
based on demographic characteristics,
past utilization, past diagnoses, and inter-
action terms. Demographic characteristics
were captured by a variable for sex and
four variables for age groups (under 65, 65-
74, 75-84, 85 or over). Past utilization was
captured by including (both linearly and
quadratically) the expenditures incurred
during the previous year. It is both plausi-
ble and well established by research that
such prior utilization measures are highly
predictive of future resource use (van Vliet
and van de Ven, 1993; Pope et al., 1998),
making them ideal candidates for the pro-
posed adjustment model.

To capture past diagnoses, we included
118 indicator variables for the prospective
HCCs. HCCs have been created to calcu-
late risk-adjusted capitation payments for
Medicare beneficiaries enrolling in HMOs
(Ellis et al., 1996). They are groupings of
ICD-9-CM diagnostic codes into non-mutu-
ally exclusive categories based on clinical
logic that have been shown to be good pre-
dictors of utilization of medical care.

Our analyses of expenditure variables
relied on many different techniques and
specifications. We began with the sim-

plest, unadjusted difference in means and
then applied other techniques to yield a
sequence of models of increasing sophisti-
cation.” So, for example, after comparing
unadjusted means, we compared means
risk adjusted according to the method pre-
viously described. Next, we adjusted dif-
ferences for risk and vyear effects.
Following that, we applied a difference-in-
differences approach that examines not
the treatment versus population levels of
expenditure over time, but the changes in
the difference in levels between treatment
and population groups. The advantage of
this approach is that baseline differences,
which may be a consequence of non-ran-
dom (observable or unobservable) selec-
tion cancel, and thus, cannot bias the
results. Finally, we combined this differ-
ence-in-differences approach with a two-
part switching model to further control for
unobservable selection (Heckman, 1974;
Maddala, 1983). Throughout our analysis,
all dollar amounts were converted to 1999
dollars using the Consumer Price Index for
discounting.

Results

Differences in average total Medicare
spending per person/per month are
reported for all four sites in Table 3. The
table displays the unadjusted estimates
which, as previously discussed, reflect
both a treatment and a selection effect. In
all four sites, average spending was signifi-
cantly higher in the treatment group than
in the population. The difference ranged
from $228 at the VNSNY site to $46 at
Carle. Risk-adjusted differences in average
monthly spending, accounting for observ-
able beneficiary risk factors, are presented
in the table. Although the treatment group
still had higher expenditures, these adjusted

7 As in the analysis of randomized beneficiaries, we follow an
intent-to-treat paradigm. Thus, attrition is not a concern.
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Table 3

Estimated Differences in Per Month Spending Between the Community Nursing Organization (CNO)
Treatment Group and the Population Reference Group for All Services in All Years: 1994-1999

Risk Carlet Carondelet2 LAH/BNP3 VNSNY4
Unadjusted ***$A6 r$91 r$52 **$228
Adjusted 9 ***30 14 ***66
Adjusted and Year Effects 8 ***29 15 ***66
% p<0.01.

1 Operated by a for-profit, private physician group in rural lllinois and served a population with relatively unfamiliar with managed care.

2 Run by a Catholic, non-profit corporation in southern Arizona and served a population with a relatively high degree of seasonal migration.

3 The Living at Home/Block Nurse Program was a community-based initiative in Minnesota.

4The Visiting Nurse Service of New York was operated by the largest non-profit Medicare-certified home health agency in the Nation and served
enrollees who were older, sicker, in need of psychological services, and more resistant to managed care.

NOTES: All dollar amounts were converted to 1999 constant dollars. The CNO treatment group consists of all those randomized to treatment or

directly enrolled in the CNO.

SOURCE: Abt Associates Inc.: Data from the 1999 Community Nursing Organization Evaluation Analytic Files.

differences were considerably lower and
were statistically insignificant for two sites
(Carle and LAH/BNP). Between 67 per-
cent (Carondelet) and 72 percent (Carle)
of the unadjusted differences could be
explained by differences in case-mix,
demonstrating the power and importance
of the risk-adjustment model. In addition
to observable factors of beneficiary risk,
we also adjusted for the impact of random
events that occurred in 1 or more years of
the observation period, such as a flu epi-
demic, by using year-fixed effects. As
shown in Table 3, adjusting for year-fixed
effects had almost no effect on the estimat-
ed differences between spending for treat-
ment group members and spending for the
population. This is not surprising, because
it is unlikely that such events would have
affected one of the two groups more than
the other.

Despite the predictive power of our risk-
adjustment method, it is possible that part
of the remaining spending differences
might be traceable to unaccounted for
baseline differences between CNO partici-
pants and the population. To investigate
this possibility, we examined differences in
spending changes over time, employing
the previously described difference-in-dif-
ference approach. Starting from the base-

line year of 1994 (the first year of the
demonstration) we examined how average
spending changed differently for partici-
pants as compared to the population. By
analyzing changes over the years of the
demonstration, we also addressed the
guestion of whether the sites became more
efficient over time. The underlying
hypothesis is that CNO sites might not
have been cost effective in the early years
since enrollees had not had time to benefit
from preventive services and the sites
were still improving their models of care,
but that later years would show more posi-
tive health effects. The results of this
analysis are summarized in Table 4.

The results of Table 4 clearly demon-
strate that average monthly Medicare
spending increased much faster in the
treatment group than in the population. In
two sites (LAH/BNP and VNSNY), the dif-
ference in changes was already statistically
significant in 1995, whereas it became sig-
nificant only in 1999 at Carondelent, and in
1997 and 1999 at Carle. All four sites
showed a nearly steady increase in esti-
mated differences through time, indicating
that average spending in the treatment
group kept increasing relative to the popu-
lation over the course of the demonstra-
tion. Not only are many of the estimates
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Table 4

Estimated Differences Between the Community Nursing Organization (CNO) Treatment Group and
the Population Reference Group: Changes in Per Month Spending, Relative to 1994

Year Carlet Carondelet? LAH/BNP3 VNSNY4
All Services

1995 -$1 $26 *r$121 **x$153
1996 3 3 ***116 **153
1997 *22 45 **x111 ***277
1998 11 45 **101 ***377
1999 **x60 **75 **%192 ***373
CNO-Covered Services

1995 1 ***17 ***31 **21
1996 **x15 -1 **18 *17
1997 **x14 11 ***33 ***55
1998 **12 **x22 ***36 ***105
1999 0 *14 ***5D ***Q6
Non-CNO Services

1995 -1 3 ***x87 **128
1996 3 -9 **79 **128
1997 22 22 **67 ***201
1998 11 12 62 **%267
1999 **60 42 **x142 ***255
*p<0.1.

**p<0.05.

#*kn<0.01.

1 Operated by a for-profit, private physician group in rural lllinois and served a population with relatively unfamiliar with managed care.

2Run by a Catholic, non-profit corporation in southern Arizona and served a population with a relatively high degree of seasonal migration.

3The Living at Home/Block Nurse Program was a community-based initiative in Minnesota.

4The Visiting Nurse Service of New York was operated by the largest non-profit Medicare-certified home health agency in the Nation and served
enrollees who were older, sicker, in need of psychological services, and more resistant to managed care.

NOTES: All dollar amounts were converted to 1999 constant dollars. All differences are adjusted for beneficiary risk and year effects. The CNO treat-
ment group consists of all those randomized to treatment or directly enrolled in the CNO. Note that CNO-covered and non-CNO components were
estimated in separate statistical models, they do not necessarily add up to the differences in total spending.

SOURCE: Abt Associates Inc.: Data from the 1999 Community Nursing Organization Evaluation Analytic Files.

statistically significant, but also of a sub-
stantial magnitude: By 1999 average spend-
ing increased from $60 (Carle) to as much
as $373 (VNSNY) more per CNO partici-
pant per month.

The same methodology was used to
assess the hypothesis that a beneficiary
had to be enrolled in a CNO over a certain
period for the positive effects of case man-
agement on cost to materialize. For this
analysis, we removed those treatment
group members who had less than 6
months of enrollment. This definition of
CNO treatment selectively removes
approximately one-third of the person-
years from the treatment group, while the
population reference group remains
unchanged. The results (not shown) reveal

the same pattern as the ones presented in
Table 4: Differences in monthly spending
between CNO participants and the refer-
ence group grew over time, with the excep-
tion that the differences at Carle were not
statistically significant in any year. Finally,
we obtained nearly identical results (not
shown) using a two-part switching model.

Having established that CNO participa-
tion was associated with higher average
monthly Medicare expenditures, we ana-
lyzed which components of spending were
responsible for this difference. We again
used the risk-adjusted difference-in-differ-
ences methodology, as previously described,
to account for observable and unobserv-
able characteristics other than CNO partic-
ipation that might have contributed to
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differences in spending. The first step was
to decompose total Medicare spending into
covered an non-CNO services. These
results are presented in Table 4.

For CNO-covered services, the esti-
mates show that average monthly
Medicare expenditures in the treatment
group increased substantially faster than in
the population, and did so steadily over
time. The effect is more marked at the
LAH/BNP and VNSNY sites, where this
difference was statistically significant in
every single year and of much higher mag-
nitude than at the two other sites.
However, even at Carle and Carondelet,
treatment group expenditure increased
significantly faster than that for the popula-
tion in 3 of the 5 years. These results are
consistent with those from the analysis of
randomized treatments and controls: pay-
ment rates for the CNO sites were set too
high to achieve budget neutrality.

By contrast, the results for non-CNO ser-
vices do not match up with the findings
from the analysis of the randomized por-
tion of the demonstration. When compar-
ing CNO applicants randomly assigned to
treatment or control status, we found that
average spending for those services was
higher for the treatment group at one site,
lower at another, and approximately the
same at the other two. In contrast, Table 4
shows that by 1999 non-CNO spending had
increased disproportionately and statisti-
cally significantly for CNO participants at
three of the four sites.

To shed further light on this discrepan-
cy, we examined spending for three major
components of non-CNO spending: inpa-
tient care, emergency room visits, and
physician office visits (Table 5). These
results suggest that the more rapid expen-
diture increase in the treatment group can
mainly be attributed to hospital services.
Average spending for hospital services
increased substantially more in the treat-

ment group, with the largest increases at
LAH/BNP and VNSNY. In addition,
expenditure for emergency room visits
increased disproportionately for the treat-
ment group at all sites, whereas changes in
spending for physician office visits showed
no differential pattern, though these
results are not significant in all years and at
all sites.

CONCLUSION AND POLICY
DISCUSSION

In summary, the results suggest that the
CNO as a model of care provision was
associated with increased cost to the
Medicare Program compared with tradi-
tional FFS Medicare payment. This con-
clusion is based on very robust findings
that were consistent across several analyt-
ic approaches. The differences persisted
after the application of increasingly com-
plex risk-adjustment methods so one can
be confident that they were not due to
baseline differences between the treat-
ment group and the traditional Medicare
population reference group or control
group. Moreover, these differences increased
over time and were robust to changes in
the way CNO participation was defined.
Lastly, according to analysis of randomized
beneficiaries not included in this article,
there is no statistically significant evidence
of increase in physical or social functioning
of the treatment group, as compared with
the control group (Abt Associates Inc.,
1998; 2000).

If one were to interpret the results com-
paring the treatment group to the popula-
tion reference group without the context
provided by the findings from the random-
ized portion of the demonstration, the con-
clusion would be unambiguous: Care for
enrollees was shifted to the inpatient set-
ting, and the magnitude of this shift
increased over time. This was particularly
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Table 5

Estimated Differences Between the Community Nursing Organization (CNO) Treatment Group and
the Population Reference Group: Changes in Per Month Spending, Relative to 1994

Year Carle! Carondelet2 LAH/BNP3 VNSNY4
Inpatient Hospitalization

1995 $3 $5 **55 *$82
1996 2 -15 **58 **104
1997 12 12 42 ***132
1998 0 5 42 ***175
1999 *4 14 **104 ***193
Emergency Room

1995 0.28 0.01 0.11 0.42
1996 *0.44 0.17 0.13 0.45
1997 0.12 0.15 0.0 *0.4
1998 **0.44 0.13 0.04 0.03
1999 **0.3 0.19 0.0 0.2
Physician Office Visits

1995 *-0.60 1.04 0.63 -1.18
1996 **0.72 -0.42 0.15 0.94
1997 0.4 0.43 *0.82 0.8
1998 0.32 0.03 0.51 -0.42
1999 0.3 0.83 -0.78 -0.96
*p<0.1.

**p<0.05.

*+%p<0.01.

1 Operated by a for-profit, private physician group in rural lllinois and served a population with relatively unfamiliar with managed care.
2Run by a Catholic, non-profit corporation in southern Arizona and served a population with a relatively high degree of seasonal migration.
3The Living at Home/Block Nurse Program was a community-based initiative in Minnesota.

4The Visiting Nurse Service of New York was operated by the largest non-profit Medicare-certified home health agency in the Nation and served
enrollees who were older, sicker, in need of psychological services, and more resistant to managed care.

NOTES: All dollar amounts were converted to 1999 constant dollars. All differences are adjusted for beneficiary risk and year effects. The CNO treat-
ment group consists of all those randomized to treatment or directly enrolled in the CNO. Note that CNO-covered and non-CNO components were
estimated in separate statistical models, they do not necessarily add up to the differences in total spending.

SOURCE: Abt Associates Inc.: Data from the 1999 Community Nursing Organization Evaluation Analytic Files.

true at the LAH/BNP and VNSNY sites,
and to a lesser degree at Carle, and is con-
sistent with the incentive that the CNO
demonstration created: In any payment
arrangement in which the provider bears
the burden of the marginal cost of selected
areas of care there is a strong incentive to
avoid cost by shifting the provision of care
away from those areas. Because the CNOs
would not have to provide any care to a
beneficiary while hospitalized, but would
still collect the monthly payments, hospital
care would have been a particularly appeal-
ing option for cost shifting. Our findings
are consistent with this cost-shifting incen-
tive.

The main challenge to this interpretation
is the fact that a comparison of average
spending of demonstration applicants ran-

domized to treatment or control status did
not show consistent differences in non-
CNO or hospital spending. Two explana-
tions for this discrepancy can be hypothe-
sized. First, the randomized design of the
demonstration was not maintained
throughout the study period. In particular,
in the final years of the demonstration, con-
trol group members were permitted to
receive the benefits available to the treat-
ment group. This contamination of the
control group during the demonstration
reduces the minimum detectable differ-
ence between treatment and control group
members. Hence, if there were a small and
consistent difference in non-CNO or hospi-
tal spending, perhaps it was not detectable
due the breakdown in the randomized
experimental design.
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The second hypothesis is that the shift-
ing of care to the inpatient sector was a
provider effect rather than an incentive
effect. In other words, staff at LAH/BNP
and VNSNY, and to a lesser degree at Carle
and Carondelet, were more inclined to
send beneficiaries to the hospital than the
average health care provider for the
Medicare population.8 They would do so
regardless of treatment or control status,
as this was just their prevailing pattern of
care provision. This is not meant to imply
that those additional hospitalizations were
strictly unnecessary, but only that a benefi-
ciary with contact with a CNO was more
likely to be hospitalized with a marginal
indication. The provider effect hypothesis
is also consistent with the temporal pattern
observed in the data. During the demon-
stration period, there was a strong secular
trend in the Medicare population toward
fewer hospitalizations and shorter hospital
stays, resulting in substantial shifting from
the inpatient to the outpatient sector. If site
staff maintained their established practice
patterns despite this trend, their clientele
would increasingly have higher hospital
spending than the population.

Regardless of whether they affected
provider decisions, the financial incentives
built into the design of the CNO demon-
stration are the same as would accompany
any partially capitated Medicare demon-
stration or initiative. Shifting of costs to
the subset of benefits not covered under
capitation benefits the organization receiv-
ing payment and increases costs to the
Medicare Program. Unfortunately, the pri-
mary financial tool available to Medicare,
the capitated payment rate, is ill-suited to
address this problem. Decreasing capitat-
ed payment in order to recover some of the
cost only increases the cost-shifting incen-

8 Because the CNO nurse case managers could not directly
admit patients, one also has to assume that these sites worked
with physicians who were receptive to their recommendations.

tive. If the Medicare Program continues
toward increased privatization of risk it
would be advantageous, in terms of finan-
cial incentives, to require private organiza-
tions to provide all (or as many as feasible)
Medicare benefits rather than to divide
benefits among different entities. Only
when all benefits (or, at least, all those that
could be substituted for one another) are
bundled together can the capitated pay-
ment induce cost containment without cost
shifting.
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